Unilateral pulmonary oedema is a rare complication in the routine management of spontaneous pneumothorax. Previous reports have emphasized excessive negative intrapleural pressure, rapid re-expansion of the lung and bronchial obstruction as major factors in the pathogenesis. We have encountered four cases, and at least one of these factors have been absent in each case. Review of the literature, and our own experience suggests that the major factor is chronic and total lung collapse resulting in hypoxia and increased alveolar-capillary membrane permeability. Other factors which may be contributory are discussed.
INTRODUCTION
Spontaneous pneumothorax is a benign condition under most circumstances, and the treatment is generally uncomplicated. The objectives of treatment are to promote the early re-expansion of the lung, the sealing of an air leak when this is persistent and the production of a pleurodesis if the pneumothorax has been recurrent. These objectives are generally accomplished by the insertion of an intercostal catheter connected to an underwater seal system, and in most cases, to a controlled suction apparatus to ensure full re-expansion of the lung. In some cases with recurrent pneumothorax or persistent air leak, thoracotomy, surgical control of the air leak and gauze abrasion pleurodesis may be necessary (Clagett 1968 ).
On four occasions, the authors have encountered severe unilateral pulmonary oedema occurring as a complication of such treatment in spontaneous pneumothorax. The circumstances of presentation, the initial management and the mechanisms of re-expansion differed in each case. In no case was excessive negative intrapleural pressure applied, a circumstance which has been implicated in previously reported cases (Ziskind, Weill and George 1965 , Childress, Moy and Mottram 1971 , Trapnell and Thurston 1970 . Case 1 is reported in detail to highlight the extremely severe degree of systemic shock, which can be associated with this complication. Case 2 is the first report in the literature of unilateral pulmonary oedema as a complication of thoracotomy and pleurodesis. Case 3 was the least severe, and was comparable to previous cases reported in the literature, and is not reported in detail. Case 4, the oldest patient so far reported in the literature, was complicated by the development of bronchopneumonia in spite of intermittent positive pressure ventilation, and died on the fifth day.
CASE REPORTS

Case 1
B.D., a 20 year old bank officer presented to the emergency department on 19.1. 71. He had experienced a sudden pain in the right anterior chest five days prior to this, and the pain had persisted. For three days, he had been mildly short of breath on exertion, and this also was progressive. A chest X-ray taken on the 19.1.71 showed a total right pneumothorax ( Figure 1 ). The right lung was opaque and completely collapsed. An air bronchogram of the right lung was clearly evident. There was no mediastinal shift and the left lung appeared normal. An intercostal catheter, size 20 French, was inserted in the right second intercostal space anteriorly, and was connected to an underwater seal bottle. There was no air leak, and a repeat chest X-ray showed that the lung was still collapsed. The tube was clamped and the patient transferred to the ward where he arrived FIGURE I.-A postero-anterior chest film (I !l.l. 71) shows complete collapse of the right lung clue to spontaneous pncmllothorax. .\11 anterior intercostal catheter has been inserted but no suction applied. There is a well-llmrked air bronchogram of all lobes of the lung, excluding the presence of bronchial obstruction.
in no distress. One hour after insertion, the intercostal catheter was connected to a controlled suction unit, set at a negative pressure of 25 cm of water. On the institution of suction, the tube bubbled briefly and then continued to swing with respiration, without any further air leak. Shortly thereafter the patient became distressed and dyspnoeic. Paroxysmal coughing occurred and was productive of 30 ml of straw-coloured frothy fluid every fl'w minutes. He became progressively cyanosed and shocked with gross dyspnoea. Similar straw-coloured fluid drained from the intercostal catheter. The blood pressure fell to 60 mmHg systo\ic, the pulse rose to 160 beats/min and was weak and thready. He was cold and sweaty with general-ized cyanosis, but the central venous pressure was not raised. The trachea was markedly deviated to the right. There was reduced air entry over the right chest and coarse crepitations were audible over the right side. The left lung was free of crepitations. Blood gas analysis revealed an arterial P0 2 of 50 mmHg, PC0 2 of 32 mmHg, and the pH was 7 ·29 with a base excess of -10. A further chest X-ray revealed an opaque consolidated right lung, with minimal aeration and mediastinal shift to the right ( Figure 2 ). The left lung was hyperinflated but showed no opacification or consolidation. Suction on the chest tube was reduced and maintained at 10 cm of water. During the next hour, expectoration produced 2,000 ml of pink frothy straw-coloured fluid and 1,500 ml of a similar fluid drained via the intercostal FIGURE 2.--An antero-posterior chest fIlm taken two hours after Figure 1 . Suction had been applied and shock became evident. There is gross pulmonary oedema of the right lung, with mediastinal shift to the right side, and marked hn)crinfiation of the left lung.
catheter. An emergency tracheostomy was performed, and intermittent positive pressure respiration instituted. An intravenous infusion of 5 per cent dextrose in water and serum albumin was maintained, and intravenous hydrocortisone 1,000 mg was also given. In spite of intense resuscitation measures, deterioration continued for six hours. Hypotension, cyanosis and peripheral vasoconstriction continued for 12 hours before improvement began. 100 per cent oxygen was necessary to maintain an arterial P0 2 of 100 mmHg. On 20.1.71 repeat chest X-ray showed persistent opacification of the right lung with a small residual pneumothorax in spite of suction. There was a persistent small air leak, but fluid loss at this time had become minimal Improvement continued slowly ( Figure 3 ) and assisted ventilation was discontinued on the 26.1.71. By 27.1.71 his chest X-ray showed full expansion of his right lung with clearance of the oedema, but there remained a persistent air leak from the intercostal catheter until 5.2.71. On 8.2.71 the intercostal catheter was removed. Three hours later, repeat chest X-ray showed complete collapse of the right lung once again. An intercostal catheter was re inserted but no suction was applied. Thoracotomy was performed on 9.2.71. There was a thin-walled cyst measuring 3 cm in diameter at the apex of the right upper lobe. Apart from some pleural thickening at the site of the initial intercostal catheter, the chest appeared otherwise normal.
(a)
No lung biopsy was taken. A gauze abrasion pleurodesis was performed, and the chest closed with drainage. Convalescence was thereafter uneventful and he was discharged on 20.2.71 and has remained well since.
Case 2 P.L. This 18 year old student presented to another hospital on 6.1.73 with left chest pain and dyspnoea of several days duration. A chest X-ray showed a left pneumothorax with 60 per cent collapse of the lung. A size 28 French Malecot catheter was inserted in the second left intercostal space anteriorly and connected to an underwater seal apparatus. No suction was applied. Chest X-rayon 7.1.73 showed some re-expansion of the lung, but subsequent X-rays on the 8.1.73 and 10.1.73 showed complete collapse of the lung. He was transferred to Royal North Shore Hospital on 11.1.73 and without further interference, thoracotomy was carried out early on 12.1.73. Chest X-ray prior to this procedure showed the lung to be still completely collapsed. Through a limited 6th intercostal space incision, a small -(a) . A portable machine chest film (22.1.71) shows diffuse atelectasis of the right lung following temporary interruption, after three days, of positive pressure ventilation via a tracheostomy tube. This occurred in spite of 10 cm of water negative pressure applied to the intercostal catheter. (b) A later chest film .(24.1.71) after I.P.P.V. had resumed still shows diffuse" ground-glass" opacification, unlike the fluffy opaCIficatIOn of pulmonary oedema. This is presumed to be due to widespread microscopic atelectasis. :\1. X. SHAKAHAX ET AL. cyst at the apex of the upper lobe was ligated, and a gauze abrasion pleurodesis was performed. The lung which was still collapsed, was then manually inflated with positive pressure via the endotracheal tube. After closure of the chest, the patient failed to regain consciousness. He was cyanosed after extubation in spite of apparent good respiratory effort and intranasal oxygen. He was reintubated. Copious pulmonary oedema fluid was then aspirated from the endotracheal tube. He was given frusemide 40 mg and dexamethazone 16 mg by intravenous injection. Ventilation was difficult, even with muscle relaxation. The blood pressure was 70/50 mmHg, and the pulse rate was 104/min. Blood gas analysis showed an arterial P0 2 of 48 mmHg and PC0 2 of 29 mmHg with a base excess +8. Chest X-ray showed unilateral pulmonary oedema of the left lung ( Figure 4 ). Apical and basal pleural drains which were connected to an underwater seal apparatus showed no air leak, and normal respiratory oscillation. Ko negative suction had been applied to the tubes. The patient was (a) conscious but in respiratory distress one hour later. He continued to improve and was extubated 6 hours after the operative procedure. He had a cough with expectoration of small amounts of pink frothy sputum for several hours after extubation. On admission to the Intensive Care Ward one hour after operation, suction of 20 cm of water was applied to the chest tubes without any worsening of his condition. On 13.1.73 he seemed well and was breathing normally, but blood gas analysis 36 hours after the onset of pulmonary oedema, showed an arterial P0 2 of 72 and PC0 2 of 56 in spite of intranasal oxygen (4l/min). On 14.1.73, radiological clearing of pulmonary oedema had occurred, and the patient thereafter had a normal convalescence and remains well.
Case 3
P.B. This 23 year old long distance runner experienced sudden right-sided chest pain associated with dyspnoea three weeks prior to his admission to St. Vincent's Hospital in 1962. He presented because of increasing disability, and his chest X-rayon admission showed complete collapse of the right lung ( Figure 5 ). A readily visible air bronchogram was present, and the patient had no cough or sputum. An intercostal catheter was inserted and connected to an underwater seal system, with 20 cm of water suction. He complained of pain in the chest and developed respiratory distress, which persisted in spite of reduction in the suction to 10 cm of water. Amber coloured fluid drained FIGURE 5.-A postero-anterior chest film (1962) shows complete collapse of the right lung following a spontaneous pneumothorax.
from the chest tube and he began to expectorate copious white frothy sputum. A further chest X-ray showed extensive unilateral pulmonary oedema on the right side ( Figure 6 ). He was pale and sweaty and the blood pressure fell to 90 mmHg systolic. Suction was discontinued and he was given intravenous Aminophylline and intranasal oxygen with some improvement. He continued to have an air leak from the intercostal catheter and a further chest X-ray showed partial collapse of the consolidated right lung. Suction was therefore recommenced without producing further distress and his condition had returned to normal within 24 hours of the onset of the oedema. Radiological clearing of the oedema was present in four days. Because of a persistent air leak, thoracoscopy and pleurodesis by the instillation of iodised talcum powder was carried out on the sixth day following his admission. His progress thereafter was satisfactory and he remains well to this time.
Case 4
This 84 year old male presented on 26.3.74. He had a two-week history of dyspnoea, cough and purulent sputum. His initial signs were those of pneumonia and responded to parenteral penicillin. Ten days prior to admission he had become more acutely dyspnoeic and breath sounds were noted to be absent over the right chest. No X-ray was taken at that time but on admission it revealed a total right pneumothorax ( Figure 7a ). An intercostal catheter was inserted and the lung gradually expanded. No suction was applied to the underwater seal apparatus. One hour later the X-ray showed partial opacification of the expanded lung and FIGURE 6.-An antero-posterior chest film. three hours after suction had been applied to an intercostal catheter, shows diffuse patchy oedema of the right lung. The left lung appears normal.
was thought to represent acute pneumonia. Two hours later he had deteriorated further. There was cyanosis, tachycardia, widespread crepitant rales, and a blood pressure of 60 mmHg systolic. X-ray opacification was more widespread ( Figure 7b ). He was then seen by members of the Thoracic Unit and a diagnosis of unilateral pulmonary oedema was made. The patient was breathing 28 per cent oxygen via a face mask, and blood :\1. X. SHANAHAN ET AL. There is some patchy opacification of the right lower lobe. The left lung is relatively normal for this age group.
gas analysis revealed an arterial P0 2 of 50 mmHg and PC0 2 of 31 mmHg. Oxygen concentration was increased but deterioration continued and Pa0 2 fell to 41 mmHg. Digitalis and diuretics were given. An oral endotracheal tube was inserted and intermittent posltl\'e pressure ventilation with 100 per cent oxygen in:;tituted. Twelve hours after the onset cardiac arrest occurred, at which time the arterial P0 2 was 30 mmHg and pH 7 ·on. Resuscitation was achieved and tracheostomy was performed. Secretions which were frothy became thick and purulent. There was some improvement thereafter but in spite of intensive therapy, deterioration and death occurred on the fifth day. Autopsy showed extensive atelectasis of both lungs (Figure 8) , and widespread bronchopneumonia. At no time was suction applied to the intercostal catheter during management.
DISCUSSION
Unilateral pulmonary oedema is a rare but serious complication following the treatment of spontaneous pneumothorax. \Ye haye been able to find only fiye preyious reports of this complication. The first of these was Carlson, Classen and Gollan (1959) followed by Ziskind et al. (19n5) , Humphreys and Berne (1970) , Trapnell and Thurston (1970) and Childress et al. (1971) . The cases reported by these authors are summarized in Table 1. A similar complication was not uncommon early this century when the Potain apparatus, which applied high negative pressure to a needle, was commonly used for the aspiration of pleural fluid (Reisman 190~) . In many of these cases the pulmonary oedema was associated with " massiye albuminous expectoration" as occurred in onc of our cases (Case 1). Hartley (190.'1) reported 35 such cases and in 29 of these the onset occurred immediatelv after or within onc hour of the thoracentesis. ;\Iore recent reports were by Cameron (1948) and Luisada and Cardi (1956) .
The literature on pulmonary oedema and its mechanisms of development, is voluminous and at times controversial and contradictory. Pulmonary oedema is seldom caused by any one single factor, but rather is due to a combination of several factors Adriani ct al. (1967) ;
Yisscher, Hadd and Stephens (1956) and Luisada and Cardi (1956) . A single factor may appear to be the underlying cause, but usually it is only the precipitating factor out of several additional co-existing factors (Drinker 1954) .
A particular set of circumstances may precipitate pulmonary oedema on one occasion, but not on another, under seemingly similar circumstances. This generalization is equally applicable to unilateral pulmonary oedema following the treatment of a pneumothorax, as innumerable patients have had re-expansion of a collapsed lung without developing pulmonary oedema. In trying to determine the aetiology of this condition therefore, one must look for a number of factors, not all of which may be present in anyone particular case. Six of the reported cases were young, healthy individuals under 25 years of age, with no evidence of co-existent disease or abnormality. One must therefore assume that the factors producing unilateral pulmonary oedema are related solely to the involved lung, the extent and duration of collapse, and the method of re-expansion. In most of the cases reported in the literature, the lung was completely collapsed on presentation, or became so, before re-expansion was actively produced. In all but one case the collapse had been present for at least three days. In the one exception (Humphreys and Berne 1970) the patient was ill and cachectic, opacifica-tion of the lung was present on the side of the iatrogenic pneumothorax before re-expansion and the appearances were consistent with pneumonitis which then responded to antibiotic treatment.
The first pre-requisite therefore is presumed to be chronic collapse of the lung. This point was stressed by Trapnell and Thurston (1970) who suggested that" if the lung or part of it was compressed and airless for a longer period (1-3 days) and if aspiration of large quantities of air or fluid is then undertaken, oedema will develop ".
The development of acute unilateral pulmonary oedema after re-expansion of an induced pneumothorax was studied by Miller et al. (1973) in Rhesus monkeys. When the induced complete pneumothorax was maintained for three days re-expansion by applying suction produced marked acute pulmonary oedema within two hours in all animals. Re-expansion by underwater seal alone in six other animals did not result in pulmonary oedema. When the pneumothorax was maintained for only one hour re-expansion using suction, even at a pressure of -10 cm mercury, did not result in any oedema. Other factors which existed in these cases and which may have been contributory are listed and discussed below:
(1) (2) (3) (4)
Negative intrapleural pressure. Airway obstruction. Increased alveolar-capillary membrane permeability. Loss of tissue surfactant. Fluid shift from periphery to pulmonary vascular bed due to peripheral vasoconstriction, or increased venous return.
(1) Negative intrapleural pressure It is only in recent years that negative intrapleural pressure has again come into vogue for the treatment of spontaneous pneumothorax, resulting in rapid re-expansion of collapsed lung tissue even at relatively low levels of negative suction. However, the occurrence of unilateral pulmonary oedema in cases in whom no suction was applied (Cases 2 and 4) or in whom only low levels of suction were used to achieve re-expansion, indicates that it is not so much the level of negative pressure (Ziskind et al. 1965 , Fenn 1951 but the rate of re-expansion which is critical (Humphreys and Berne 1970) . Ziskind et al. (1965) pointed out that if high negative pressure is applied to the great veins and pulmonary vascular bed, the pulmonary arterial inflow is greatly increased and overfilling of arteries and capillaries occurs. Humphreys and Berne (1970) quoted experimental work of Barach, Martin and Eckman (1938) which demonstrated that expansion of a lung in a negative pressure chamber results in rapid increase in pulmonary capillary pressure and flow. This rapid return of pulmonary blood flow at a high pressure may result in fluid transudation across the capillary and alveolar membranes, as well as the accummulation of interstitial oedema fluid. This oedema can be reduced by the use of positive pressure ventilation.
(2) Airway obstruction An open bronchial system in the presence of negative pressure should not under normal circumstances allow an abnormal pressure gradient to develop between the pulmonary capillaries and the alveolar space, as the rapid influx of air into the alveoli causes instant reexpansion of the lung and consequent obliteration of the pleural space. This is what probably occurs in the majority of cases where no pulmonary oedema occurs. Childress et al. (1971) stressed the significance of blockage of the bronchus, in combination with the application of high negative intrapleural suction, and stated that both these factors appeared to be necessary for the production of the pulmonary oedema. Blockage of the major bronchi by preventing the inflow of air into the alveoli, allows the negative pressure to persist in the alveolar sacs. This increases the gradient between the capillaries and the alveolar sacs and favours the transudation of fluid.
Neff (1972) emphasized the importance of an air bronchogram in the collapsed lung, stating that it should be present and that" its absence is highly suggestive of an occlusive bronchial lesion". If "its absence" is the case, he recommended that bronchoscopy should be performed before significant suction is applied to the pleural space. Felson (1960) stated that " the absence of an air bronchogram is of little significance, since it indicates either that the lesion is extrapulmonary, or that it is intrapulmonary but that the bronchi are no longer air filled".
In two of our cases, excellent air bronchograms were present in the collapsed lung excluding significant bronchial obstruction. In the third case, tenacious sputum was first aspirated before pink frothy fluid was obtained. This patient had clinical evidence of respiratory tract infection and a productive cough prior to thoracotomy. However, his lung was expanded by positive endobronchial pressure during anaesthesia and oedema occurred before any negative pressure was applied to the pleural cavity. In four of the cases which have been reported the free expectoration of large amounts of oedema fluid would appear to exclude significant obstruction of the bronchi to the affected lung tissue.
In experimental studies in which the clinical phenomenon of unilateral pulmonary oedema was reproduced, Carlson et al. (1959) and Miller et al. (1973) were unable to demonstrate any bronchial obstruction, either grossly or on histological examination. Re-collapse of the lung which did occur in some animals was related to intra-alveolar blockage producing diffuse microscopic atelectasis and was a self limiting phenomenon which resolved in five to seven days, and for which bronchoscopy was not indicated. This is discussed later in relation to changes in alveolar surfactant.
(3) Increased alveolar-capillary membrane permeability In a general discussion of factors which may contribute to the development of pulmonary oedema, Luisada and Cardi (1956) stressed the importance of increased permeability of the pulmonary capillaries. Among the many factors which may favour this, they mentioned tissue hypoxia. Drinker (1954) strongly emphasized the importance of " anoxia" as a contributing factor in the formation and persistence of pulmonary oedema. In the earliest known reports of unilateral pulmonary oedema Foucart (1875) and Ortner (1899) postulated that the mechanism was the presence of chronic " anoxia" of the endothelial cells of the pulmonary capillaries secondary to compression collapse of the lung by pleural fluid. Reisman (1902) , Cameron (1948) and Humphreys and Berne (1\)70) referred to this mechanism in explaining the development of unilateral oedema. That hypoxic damage to alveolar capillaries does occur in association with chronic atelectasis was demonstrated by Coryllos and Birnbaum (1929) . They studied the short-term effect of ligation of the bronchus in the dog, and concluded that the blood flow into the lung was reduced in proportion to the degree of lung collapse. They stated that the obstruction to blood liO\y took place at the capillary level, and they demonstrated disintegration of the capillarie,; after several days, followed by the formation of hyaline membranes within the alveoli after some weeks. Tooley (19(; 3) also measured Jlulmonary blood flow following bronchus ligation and found that the flow fell essentially to zero in 12 to 24 hours following the bronchus ligation.
It may be concluded that collapse of the lung, of Illore than one day duration, produces a direct hypoxic effect on the pulmonary capillary membrane, increasing capillary permeability and hence contributing to the leakage of oedema fluid when re-expansion occurs. The se\'erity of the oedema is related to the degree of hypoxic damage as well as to other factors already discussed, particularly negative intrapleural pressure.
(4) Loss of tisslle surfactant
Studies on pulmonary surface tension in experimental atelectasis have been reported by Avery and Chernick (1963) and Finley et al. (19G4) . The concept that the alveoli are lined and stabilized by a substance, the surface tension of which ~·aries as the alveolar volume and surface area, was first proposed by Clements, Brown and Jolmson (UJ58) . This substance, now clearly defined, is called surfactant. Avery reported (hat an increase in surface tension of lung extracts occurred in the collapsed lung only after more than 24 hours of induced pneumothorax. Studies in Vil'O showed that rapid expansion resulted firstly in oedema and then further atelectasis, with recovery taking place, as early as two hours in some, and much longer in others. On the other hand, control lungs kept airless under refrigeration for up to one week, had normal surface tension characteristics. These and other studies in both rabbits and mice suggest that airlessness per se is not the cause of the alterations in surface tension in collapsed lungs, but that it is the associated ischaemia which mediates the change. Finley et al. (1964) studied the effects of pulmonary artery occlusion and showed an earlier increase in the surface tension of the lung followed by atelectasis after an interval of 24 hours. Clearly the rise in surface tension, or the loss of surfactant, is due to a reduction in pulmonary blood flow which was shown by Tooley (l!Hi3) to be a sequel to atelectasis. Loss of tissue surfactant has also been shown to occur as a result of pulmonary oedema (Said et al. 1967) . It is therefore unlikely that loss of surfactant is related to the deVelopment of the unilateral oedema after re-expansion of pneumothorax, but it is likely to be responsible for the phenomenon of recollapse of the lung, due to diffuse microscopic atelectasis, which was stressed by Carlson (1 H5B) and which was such an outstanding feature of our Cases 1 and 4 ( Figures ;{ and R) .
(5) Fluid shift from periphery to plllmonary 7'asclllar bed due to peripheral vasoconstriction or increased venous return.
An increased venous return and pulmonary arterial inflow certainly occurs in those cases in whom a sudden negative pressure is applied to the pleural cavity (Ziskind et al. 19(i5, Barach et al. 1938 ) and this would contribute to the severity of the pulmonary oedema when other factors were co-existent to initiate its development. However, there seems little likelihood that an increased pulmonary inflow alone could initiate oedema. Peripheral vasoconstriction has not been noted prior to the onset of the oedema in any reported cases. However, in severe cases the oedema mav be associated with a fall in blood pressure and shock and peripheral vasoconstriction can then become marked. It is likely that such a state of shock perpetuates the oedema in the affected lung by virtue of resultant fluid shift and generalized hypoxia (Gould 1955) . If fluid shift were a major primary factor however, one would expect both lungs to be involved, even if not equally. Anaesthesia and Intensive Care, Vol. Ill, No. 1. February, 1975 COMMENT The radiological demonstration of an airless and collapsed lung does not constitute an emergency situation unless there is associated evidence of tension or bleeding within the pleural cavity. Therefore re-expansion of the lung can be allowed to occur gradually after the introduction into the pleural cavity of an intercostal catheter connected to a valve or an underwater seal apparatus (Trapnell and Thurston 1970) . There is no indication, other than that of expediency, to apply negative suction to the pleural cavity unless a persistent air leak prevents full re-expansion of the lung.
If full re-expansion does not occur in the absence of a persistent air leak, then bronchoscopy and aspiration of secretions may be necessary to exclude or treat retained or tenacious sputum. If chronic collapse of the lung is suspected then the application of negative intrapleural pressure to the intercostal catheter should be deferred for several hours and reexpansion encouraged by coughing and physiotherapy. In some cases of prolonged collapse, such as Case 4 in whom oedema developed without any suction, gradual staged reexpansion, allowing a small amount of pleural air to be expressed at half-hourly intervals, may be advisable.
Successful intercostal catheter suction depends upon the volume of air beinG withdrawn from the pleural space exceeding the volume being drawn through the pulmonary defect. As long as this relationship is maintained the lung should re-expand and fill the pleural space. This need not occur rapidly but if an air leak is present some suction is essential. If the air leak is such that re-expansion will not occur with a negative pleural pressure of 25 cm water, then surgical closure of the pulmonary defect is indicated.
CONCLUSION
Unilateral pulmonary oedema after reexpansion of a chronic complete pneumothorax is now a well documented clinical entity. Persistence of complete collapse of some lung tissue for several days is an essential pre-requisite for its development. Two deaths, one in a previously healthy young male, and several instances of severe systemic shock have occurred in association with this complication. It is therefore essential that the factors be recognized and the development of unilateral pulmonary oedema prevented. Large amounts of air should never be rapidly removed, and negative pressure should be avoided during re-expansion whenever possible. If unilateral pulmonary oedema does occur most cases will respond to the usual treatment for pulmonary oedema, but severe cases may require intubation and intermittent positive pressure ventilation with high concentrations of oxygen, to overcome systemic hypoxaemia.
